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Dear Sir: 

We, Leonid Zhelnin and Brian Bloomquist, declare as follows: 

1. We are the named inventors of the subject matter claimed in the application 
referenced above. 

2. Prior to March 2, 2000, we reduced to practice the subject matter of claims 1-8 
and 12 of the application referenced above. The dates on the attached exhibits have been 
redacted; however, all the work described in this declaration was performed in the United States 

prior to March 2, 2000. ^ 

3. Prior to March 2, 2000, we searched for sequences that could be used to clone — 1 
novel GPCRs with homology to orexin-2 and NPY1 receptors. We identified these sequences by ^ 
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monitoring search results from a program (Gene Agent) that automatically checks sequences 
released into the public domain for homology to the orexin-2 and NPY1 receptors. 

4. Prior to March 2, 2000, we received reports from both the Gene Agent program 
orexin-2 and NPY1 receptor searches indicating that DNAs within accession numbers 
EM:AC005961.1 (Homo sapiens Chromosome llql2.2 PAC pDJ32L16 genomic DNA) and 
GB:g3823006 (Human sperm genomic library; Accession number AQ270411) each had 
homology to orexin-2 and NPY1 receptor sequences. Copies of the reports are attached as 
Exhibits 1 and 2. 

5. Exhibit 1 identifies G3823006 as having homology to the orexin-2 receptor 
sequence. Pages 1 through 3 of Exhibit 1 contain analysis results from the search for sequences 
with homology to the orexin-2 receptor. See the top of page 1, which describes the "Project 
Name" as "orexin receptor homology search." In the "Protein Agent" box near the bottom of 
page 1, the location of G3823006 ("GB:g3823006") relative to the orexin-2 receptor sequence 
(OX2R) is shown. Pages 2 and 3 of Exhibit 1 contain initial information about G3 823006 
(beginning with the last set of boxes on page 2). Pages 4 and 5 of Exhibit 1 provide more 
detailed information on G3 823 006, including its length of 483 nucleotides. 

6. Exhibit 2 identifies AC005961 as having homology to the orexin-2 receptor 
sequence. Pages 1 and 2 of Exhibit 2 also contain analysis results from the search for sequences 
with homology to the orexin-2 receptor. See the top of page 1, which describes the "Project 
Name" as "orexin receptor homology search." Page 2 of Exhibit 2 specifically contains 
information about AC005961 (last set of boxes on page 2). Page 3 of Exhibit 2 contains a 
summary of the search results for sequences with homology to the orexin-2 receptor. See the top 
of page 3, which indicates that the "Project Name" is "orexin receptor homology search." The 
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middle portion of page 3 ("Sequences") contains a short description of each of the seven 
sequences identified by the search. These sequences include both accession numbers 
EM:AC005961 and GB:g3823006. Page 4 of Exhibit 1 provides additional information about 
accession number AC005961.1, including its length of 154,647 nucleotides. 

7. We analyzed the sequences of these DNAs and found them to be overlapping. 
We selected the DNA sequence of Accession Number AC005961 to continue our efforts to 
obtain the sequence of our novel orexin- or NPY-like receptor (hereafter referred to as the "novel 
GPCR"). 

8. BLAST analysis revealed that within AC005961 there were sequences comprising 
at least five exons with homology to the orexin-2 receptor. Exhibit 3 provides a copy of BLAST 
comparisons of five potential exons of an amino acid sequence of a putative novel GPCR 
encoded within Accession Number AC005961 (Sbjct) relative to the human orexin-2 receptor 
(Query) at page 1. Pages 2-3 of Exhibit 3 contain the description of the human orexin-2 receptor 
query sequence as found under Accession Number NP_001517. 

9. Prior to March 2, 2000 5 we used sequence information from AC005961 to begin 
cloning the novel GPCR. We designed primers to amplify a portion of the novel GPCR from 
human genomic DNA using the polymerase chain reaction (PCR). We obtained PCR products 
of 161 bp ("NSAN.seq" or "GA1") and 234 bp ("GA2") from amplification of the genomic 
DNA. The 161 bp amplicon included DNA from transmembrane domains (TM) 1 and 2 of the 
putative novel GPCR. The 234 bp product included sequence from TM 3 and 4 domains of the 
putative novel GPCR. 

10. A copy of the nucleotide sequences of the two PCR products is attached as 
Exhibit 4. Page 1 of Exhibit 4 describes the 161 bp sequence, which is identified by the 
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Sequence ID "NSAN.seq'\ as the "per of g3823006 GAL" Page 2 of Exhibit 4 shows the 
sequence of "NSAN.seq." Nucleotides 11-153 of the 161 base pair "NSAN.seq" amplification 
product are identical to nucleotides 167-309 of claimed SEQ ID NO: 1. Exhibit 5 provides an 
alignment of the "NSAN.seq" sequence with SEQ ID NO: 1. The first 10 and last 8 nucleotides 
of the 161 bp clone, which do not align with SEQ ID NO: 1, are not exonic sequence. 

11. A description of the 234 bp amplification product, identified as "GA2" (see the 
Sequence ID), is provided on page 3 of Exhibit 4. Page 4 of Exhibit 4 provides the sequence of 
"GA2." Nucleotides 29-191 of the sequence of the "GA2" are identical to nucleotides 340-502 
of claimed SEQ ID NO: 1. See Exhibit 6 for an alignment of "GA2 with SEQ ID NO: 1. The 
first 28 and last 43 nucleotides of the 234 bp clone do not align and presumably represent 
intronic sequence. 

12. We designed primers to the 5'- and 3'-regions of the 161 bp amplification product, 
and performed 5'- and 3 '-RACE to begin our effort to obtain the full-length nucleotide sequence 
of the novel GPCR. The reverse primers used in the strategy to extend the 5 '-sequence of the 
novel GPCR were termed "GA1-85B" and "GA1-126B." These primers are shown on pages 2 
and 3 of Leonid Zhelnin's laboratory notebook no. RB53651; copies of Leonid Zhelnin's 
laboratory notebook pages 2 and 3 are provided as Exhibit 7. 

13. The sequence of the "GA1-85B" primer is shown on the right side at the top of 
page 2 of Leonid Zhelnin's laboratory notebook. The sequence of the "GA1-126B" primer is 
shown on the right side at the top of page 2, beneath the sequence of the "GA1-85B" primer. 
Page 2 also shows the location of primers "GA1-85B" and "GA1-126B" on the 161 nucleotide 
sequence of "NSAN.seq". The sequence of each primer on the 161 nucleotide sequence is 
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circled, and "GA1-85B" and "GA1-126B" is handwritten above the location of each primer on 
the sequence. 

14. Page 3 of Leonid Zhelnin's laboratory notebook shows the location of the primers 
"GA1-85B" and "GA1-126B" on an alignment of the 161 bp subregion of G3823006, 
"NSAN.seq" ("GA1"). The sequence of each primer on the 161 nucleotide sequence is circled, 
and "GA1-85B" and "GA1-126B" is handwritten below the location of each primer on the 
sequence. The locations of nested PCR primers are also indicated. 

15. Exhibit 8 shows the location of the "GA1-85B" and "GA1-126B" RACE primers 
against SEQ ID NO:l. The shaded box indicates the position of the 161 bp fragment, 
NSAN.seq; the identities of amino acids of the codons represented within the primers are 
included for reference purposes. 

16. Prior to March 2, 2000, using the "GA1-85B" and "GA1-126B" primers, we 
obtained two 5 '-RACE clones (210 and 347 bp) from human heart cDNA that were used to 
extend the sequence further 5' to NSAN.seq (GA1). Assembly of sequence data from the 5'- 
RACE clones and the 161 bp clone, NSAN.seq, revealed a 347 bp long ORF, named 5GA1. The 
predicted 103 amino-acid peptide encoded by this ORF had significant homology to the N- 
terminal regions of the NPY-1 and orexin-2 receptors. 

17. The sequence of the nucleotide and encoded polypeptide of the 347 bp ORF, 
5GA1, are provided in Exhibit 9, which contains a copy of pages 47 and 48 of Leonid Zhelnin's 
laboratory notebook no. RB53651. Page 47 (page 1 of Exhibit 9), shows the nucleotide and 
encoded polypeptide sequence of the 347 bp RACE clone (top), and a ClustalW-formatted 
alignment of the predicted amino acid sequence of 5GA1 with the amino acid sequence of the 
neuropeptide Yl receptor (NPY-lR.pep) (bottom). Page 48 (page 2 of Exhibit 9) shows a 
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ClustalW-formatted alignment of the predicted amino acid sequence of 5GA1 with the amino 
acid sequence of the orexin-2 receptor (Orexin 2.pep). 

18. An alignment of the amino acid sequence encoded by 5GA1 with SEQ ID NO: 2 
is provided in Exhibit 10. The alignment indicates that the amino acid sequence encoded by 
5GA1 is identical to amino acid residues 1-103 of SEQ ID NO: 2. The last two predicted 
residues of 5GA1 are not represented in SEQ ID NO: 2. 

19. An alignment of the nucleotide sequence of 5GA1 to SEQ ID NO: 1 is provided 
in Exhibit 11. The alignment shows that the nucleotide sequence of the 5GA1 clone is identical 
to nucleotides 1 - 309 of SEQ ID NO: 1. The nucleotide sequence of 5GA1 further extended the 
161 bp sequence of NSAN.seq, the initial PCR fragment identical to nucleotides 167-309 of SEQ 
ID NO: 1 (see paragraph 6 and alignment in Exhibit 5), to include nucleotides 1-166 of SEQ ID 
NO: 1. 

20. The position of the putative START methionine codon (ATG) in clone 5GA1 was 
consistent with clone 5GA1 being similar to the NPY-1 and orexin-2 receptors. The identity of 
this ATG as the true START codon was, however, unconfirmed at this point in the cloning 
because the open reading frame (ORF) was not closed upstream of the 5 '-most ATG. 

21. Documentation of the initial efforts to perform 3 '-RACE are provided as Exhibit 
12, which contains copies of pages 4 and 5 of Leonid Zhelnin's laboratory notebook no. 
RB53651. These pages show the location of the "forward" primers termed "GA1-F32" and 
"GA1-F41." The nucleotide sequence of primer "GA1-F32" is shown at the bottom of page 4 of 
Leonid Zhelnin's laboratory notebook. The nucleotide sequence of primer "GA1-F41" is shown 
as the nucleotide sequence immediately above the nucleotide sequence of primer "GA1-F32." 
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22. Page 4 of Leonid Zhelnin's laboratory notebook, the first page of Exhibit 12, also 
shows the location of each of primers "GA1-F32" and "GA1-F41" in the sequence of the 161 
nucleotide clone ("NSAN.seq" or "GA1"). The nucleotide sequence of each primer is circled on 
"NSAN.seq." "GA1F41" is also handwritten above its nucleotide sequence in "NSAN.seq." 
"6AF32" is handwritten to the side of the nucleotide sequence for "GA1-F32". Exhibit 8, 
described above in paragraph 15, also diagrams the location of the forward primers relative to 
SEQIDNO: 1. 

23. The amplification conditions for performing 3 '-RACE are provided on page 5 of 
Leonid Zhelnin's laboratory notebook, which is page 2 of Exhibit 12. The product of 3'-RACE 
can be seen in a photograph of an agarose gel provided at the bottom right-hand corner of page 1 
of Exhibit 12, see particularly lanes 3 and 4 from the left. 

24. We analyzed the sequence of the 3 '-RACE amplicon procedure, which revealed 
that this clone contained sequences homologous to a GPCR through the seventh transmembrane 
domain, and ended in a polyadenosine stretch but with no STOP codon. Exhibit 13 is an 
alignment of two independent 3'-RACE amplicons, LZLZ11 and LZLZ21, with the "5GA1" 
consensus sequence as recorded on page 53 of Leonid Zhelnin's laboratory notebook no. 
RB53651. 

25. LZLZ1 1 and LZLZ21 are 650 bp and 730 bp in length, respectively. When these 
two amplicons of overlapping sequence (see Exhibit 13, described in paragraph 24 above) are 
linked through PCR amplification they yielded a clone (3 '-RACE #2). The 3 '-RACE #2 clone is 
913 bp in length. An alignment of 3 '-RACE #2 clone with SEQ ID NO: 1 is shown in Exhibit 
14A: The 913 base pair sequence of the 3 '-RACE #2 clone is identical to nucleotides 230-1017 
of SEQ ID NO: 1. An alignment of the amino acid sequence encoded by 3 '-RACE #2 with SEQ 
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ID NO: 2 is shown in Exhibit 14B. The amino acid sequence encoded by 3'-RACE #2 is 
identical to amino acid residues 78-339 of SEQ ID NO: 2. 

26. Assembling, by computer, the sequence of 3'-RACE #2 clone and clone 5GA1, 
we predicated a hypothetical 1036-nucleotide sequence encoding 345 amino acids. The 
sequence of the 'Virtual" 1036-nucleotide clone is identical to nucleotides 1-1017 of SEQ ID 
NO: 1. An alignment of these sequences is shown in Exhibit 15. The nucleotide sequences of 
the individual LZLZ11, LZLZ21 and 5GA1 sequences, which comprise the 3'-RACE #2 clone, 
are separately highlighted in Exhibit 15, pages 1 and 2. 

27. The apparent poly(A) tail of the 3'-RACE #2 clone is not found in SEQ ID NO: 1. 
The 345 amino acid sequence encoded by the virtual clone is identical to amino acid residues 1- 
339 of SEQ ID NO: 2. An alignment of the 345-amino acid sequence with SEQ ID NO: 2 is 
provided on page 3 of Exhibit 15. Given the fact that the 3 '-RACE #2 clone (and, hence, the 
virtual clone) had no STOP codon and an abnormally short C-terminal intracellular domain, we 
predicted that we still needed to identify more 3' sequence to complete the clone. The potential 
STOP codon highlighted at the bottom right of page 53 of Leonid Zhelnin's notebook no. 
RB53651 (Exhibit 13) actually is part of the Marathon-Ready™ cDNA adaptor in the vector. 

28. Prior to March 2, 2000, we used the virtual sequence shown in Exhibit 13 as a 
template to search the Image Consortium database for novel expressed sequence tags (ESTs) to 
identify the missing 3 '-nucleotide sequence. We identified three Image clones (named Im: 
2055532, Im: 2055185, and Im: 2091776) from human kidney which had similarity to the virtual 
clone. Identification of the three Image clones was recorded at the top of page 61 of Leonid 
Zhelnin's laboratory notebook no. RB53651 (Exhibit 16). 
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29. Sequence analysis of Image clone 2055185 confirmed the putative START 
methionine described in paragraph 20 because it revealed an in-frame STOP codon upstream of 
this START methionine. Page 89 of Leonid Zhelnin's laboratory notebook no. RB53651 shows 
the START an STOP codons of the assembled sequence (Exhibit 17). The in-frame "TAG" 
STOP codon is boxed and begins 111 bp upstream of the first nucleotide of the START 
methionine, which is marked with an "M" at nucleotide 394 of the sequence. 

30. We again performed a BLAST search of the sequence contained in AC005961 (as 
described in paragraph 4 above) to obtain the 3 '-most sequence of the novel GPCR. We used a 
short stretch of sequence as query (about twenty nucleotides). The query sequence was located 
between the site of a several hundred-nucleotide unspliced intron and a stretch of 8 adenosine 
residues found in the sequence near the 3 '-end of one of the Image clones. The top portion of 
Exhibit 18 diagrams the BLAST search strategy. Done this way, it was hoped that the search 
algorithm would not miss critical homologies with this short region which might otherwise be 
lost because of relevant sequence being "diluted" within a larger query sequence potentially 
broken up by other unidentified unspliced introns. 

3 1 . BLAST analysis identified the 279 nucleotide region that contained the putatively 
complete 3 '-end and STOP codon of the novel GPCR. This information is provided as 
nucleotides 141 1-1689 of the sequence on page 89 of Leonid Zhelnin's laboratory notebook no. 
RB53651 (Exhibit 19 is a copy of page 89 of Leonid Zhelnin's laboratory notebook, the full- 
length sequence is referred to as LGZl.seq). 

32. The 279 nucleotides are identical to nucleotides 1018-1296 of SEQ ID NO: 1. An 
alignment of the 3 '-most 300 nucleotides (279 bp of coding and 21 bp of 3 '-untranslated) of the 
full-length novel GPCR, LGZ1, with SEQ ID NO:l is provided in Exhibit 20. 
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33. The coding region of the novel GPCR included 1,296 nucleotides separated into 6 
exons within the 154,647 nucleotides of genomic sequence AC005961. Exhibit 18, bottom 
diagram, shows the genomic structure of the novel GPCR. 

34. Prior to March 2, 2000, we amplified clones containing the complete 1296-bp 
ORF as well as 5'- and 3 -untranslated DNA from both human heart and brain cDNA by PGR 
(using Marathon-Ready cDNA libraries, Clontech). The complete sequence of the novel GPCR 
was recorded on page 89 of Leonid Zhelnin's laboratory notebook no. RB53651. Exhibit 17, 
also described in paragraph 29, provides a copy of page 89 of Leonid Zhelnin's laboratory 
notebook. The 1296-bp ORF is identical to SEQ ID NO:L 

35. Also prior to March 2, 2000, we confirmed the coding sequence of the full-length 
cDNA clone by sequence analysis of a full-length amplicon generated by PCR from human brain 
cDNA. This sequence was recorded on pages 92 and 96-97 of Leonid Zhelnin's laboratory 
notebook no. RB53651; copies of these pages are provided as Exhibit 21. 

36. The coding sequence obtained by the sequence analysis is contained within SEQ 
ID NO:l of our provisional application Serial No. 60/216,523, which is identical to SEQ ID 
NO:l of our utility application 09/899,532. Exhibit 22 shows the 100% identity between SEQ 
ID NO: 1 and nucleotides 19 - 1335 of the sequence shown in Exhibit 21. 

37. The amino acid sequence encoded by nucleotides 19 - 1335 in Exhibit 21 is 
identical to SEQ ID NO: 2 of our provisional application Serial No. 60/216,523, which is 
identical to SEQ ID NO: 2 of our utility application 09/899,523. An alignment of SEQ ID NO: 2 
of the provisional and utility applications with the amino acid sequence shown in Exhibit 21 is 
provided in Exhibit 23. In addition, an alignment of the amino acid sequence shown in Exhibit 
21 showing the constructs used to assemble SEQ ID NO: 2 is shown in Exhibit 24. 
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38. All statements made herein of our own knowledge are true and all statements 
made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issuing 
thereon. 



Dated: 




Brian T. Bloomquist, Ph.D. 



V 



Dated: 




Leonid Zhelnin 
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0 

BM:CEZK455:5 


8 .3e-14 


26 


Caenorhabditis elegans cosmid ZK455 
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P-Value 
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B 

EM:AC005961:1 


1.8e-12 


32 


*** SEQUENCING XN PROGRESS *** Homo sapiens Chromosome llql2.2 PAC 
pDJ32L16* ET6S phase 1, 8 unordered pieces. 
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LifeToo]s ,H 



Project Summary 



ha iff Menu I Projects 



Que ry /I Seq A na 1 ysis -If. Utilities I ■ Lo g i n / Lo go ut' I He 1 p 



Project ID: orexi 
Created : 
Modified: 
Status : OPEN 
Today 's Date: 



Project Name : orexin receptor homology search 
Created By: Zhelnin, Leonid 
Modified By: lt_Account, Admin 
Current User: Zhelnin, Leonid (WRITE) 
Num Seqs: 7 




Sequences (7 of 7 shown, 7 Active) : 

Sequence ID Type Parent Created By Created Status 

orexin:q3823006:l DNA GB:q3823006 Zhelnin, L. OPEN 

HS_ 2052_B1_G04_T7 CIT Approved Human Genomic Sperm Library D Homo sapiens genomic clone 
Plate=2052 Col=7 Row=N, genomic survey sequence. 

orexin:AC005961:l DNA EM:AC005961 Zhelnin, L. OPEN 



*** SEQUENCING IN PROGRESS *** Homo sapiens Chromosome llql2.2 PAC pDJ32L16; HTGS phase 1, 8 
unordered pieces. 

orexin: frame 1 AC005961 : 1 PRT 



orexin :neworexl. pep: 1 
orexin:G2897124:l 
OREXIN RECEPTOR-1. 
orexin :OX2R: 1 

P1;G2897128 - orexin receptor-2 
orexin:AF041243: 1 



PRT 
PRT 



ST:G2897124 



PRT 

Homo sapiens (human) 
RNA EM:AF041243 



Zhelnin, 
Zhelnin, 
Zhelnin, 



Zhelnin, L. 



Zhelnin, L. 



OPEN 
OPEN 
OPEN 

OPEN 

OPEN 



Homo sapiens orexin receptor-1 mRNA, complete cds. 



Gene Agent Results (10 of 166 shown, 166 active) 



Agent Name 

NEWOREXIN 
NEWOREXIN 
NEWOREXIN 
NEWOREXIN 
NEWOREXIN 
NEWOREXIN 
NEWOREXIN 
NEWOREXIN 
NEWOREXIN 
NEWOREXIN 



Results 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 



Started On 



Description 



Status Method 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 

SAVED Protein Agent 



Job Status 

Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
Completed 
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Sequence: orexin:AC005961:l Add Sequence Annotation 



Entries with the same Physical Sequence 
Imaqelqa:q3859648: 1 
Newqaqe:AC005961:l 


FASTA 


General Information About The Entry- 


Sequence ID 


AC005961 


Version 


1 


Sequence 
Description 


*** SEQUENCING IN PROGRESS *** Homo sapiens Chromosome llql2.2 PAC 
pDJ32L16; HTGS phase 1, 8 unordered pieces. 


Project 


orexin 


Project Name 


orexin receptor homology search 


Molecule 


DNA 


Sequence Information 


Length ||l54647 



^ INCYTS PHARMACEUTICALS, INC 
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Homology between 
AC005961 and the orexin-2 

receptor 
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Smal 
Su 

Reading High Proba 

Sequences producing High-scoring Segment Pairs: Frame Score P(N) 

AC005961 *** SEQUENCING IN PROGRESS *** Homo sapien. . +2 103 1.8e- 

Score = 103 (48.3 bits), Expect = 1.8e-12, Sum P(5) = 1.8e-12 
Identities = 17/52 (32%), Positives = 33/52 (63%), Frame = (+2) 

Query: 112 LVVDITETWFFGQSLCKVIPYLQWSVSVSVLTLSCIALDRWYAICHPLMFK 163 

L+ D++ G +CK++P++Q+ +V +LT++CIA++R + HP K 

Sbjct: 48452 LMYDLS YFLTAGAF I CKMVPFVQSTAWTE I LTMTC I AVERHQGLVHPFKMK 48607 

Score b 88 (41.3 bits), Expect = 1.8e-12, Sum P(5) = 1.8e-12 
Identities = 15/54 (27%), Positives = 31/54 (57%), Frame = (+3) 

Query: 210 CDERWGGE I YPKMYH I CFFLVT YMAPLCLMVLAYLQ I FRKLWCRQ I PGTS SWQ 263 

C E W ++ K+Y ++ ++ PL +M++ Y +1 +LW ++ G SV++ 

Sbjct: 56082 CLEEWTSPVHQKIYTTFILVILFLLPLMVMLILYSKIGYELWIKKRVGDGSVLR 56243 

Score = 71 (33.3 bits), Expect = 1.8e-12, Sum P(5) = 1.8e-12 
Identities = 15/54 (27%) , Positives = 26/54 (48%) , Frame = (+1) 

Query: 329 VFGMFAHTEDRETVYAWFTFSHWLVYANSAANPIIYNFLSGKFREEFKAAFSCC 382 

+ G F D T+ F + ++NS NPI+Y F++ F++ +A C 

Sbjct: 59380 ISGNFEKEYDDVTIKMIFAIVQIIGFSNSICNPIVY 59541 

Score = 47 (22.1 bits), Expect = 1.8e-12, Sum P(5) = 1.8e-12 
Identities = 9/17 (52%), Positives = 11/17 (64%), Frame = (+2) 

Query: 46 EYLHPKEYEWVLIAGYI 62 

EY H +E W LI+ YI 
Sbjct: 29786 EYPHAEE*NWTLISQYI 29836 

Score = 46 (21.6 bits), Expect = 1.8e-12, Sum P(5) = 1.8e-12 
Identities = 6/8 (75%), Positives = 7/8 (87%), Frame = (+3) 

Query: 381 CCCLGVHH 388 

CCCLG+ H 
Sbjct: 148296 CCCLGLEH 148319 
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~> NCBI 
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PubMed 



Search |Protein" 



Protein 

for 



/Protein 

Structure PMC Taxonomy OMIM 



Books 



Limits 



Preview/Index 



History 



Clipboard 




all to file 



^E.B _ □ » Ocdo Bmoc Dhpro 

n 1: NP_001517 . Reports orexin receptor 2... [gi:4557639] 



mm 



Details 



Blink, Domains, Links 



LOCUS 

DEFINITION 

ACCESSION 

VERSION 

DBSOURCE 

KEYWORDS 

SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUBMED 
REMARK 

REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 



TITLE 



JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 



TITLE 



JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 



NP_001517 444 aa linear PRI 

orexin receptor 2 [Homo sapiens], 

NP_001517 

NP_001517.1 GI: 4557639 
REFSEQ: accession NM 001526.2 

Homo sapiens (human) 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 (residues 1 to 444) 
Karteris,E., Chen, J. and Randeva,H.S. 

Expression of human prepro-orexin and signaling characteristics of 

orexin receptors in the male reproductive system 

J. Clin. Endocrinol. Metab. 89 (4), 1957-1962 (2004) 

15070969 

GeneRIF: both OX1R and OX2 R are expressed in the testis, 
epididymis, penis, and seminal vesicle 

2 (residues 1 to 444) 

Peyron,C, Faraco,J., Rogers, W., Ripley, B., Overeem, S., Chamay,Y., 
Nevsimalova, S. , Aldrich,M. f Reynolds, D. , Albin,R., Li , R . , Hungs,M., 
Pedrazzoli,M. , Padigaru,M., Kucherlapati,M. , Fan, J., Maki,R., 
Lammers, G. J. , Bouras,C, Kucherlapati, R. , Nishino,S. and Mignot,E. 
A mutation in a case of early onset narcolepsy and a generalized 
absence of hypocretin peptides in human narcoleptic brains 
Nat. Med. 6 (9), 991-997 (2000) 
10973318 

3 (residues 1 to 444) 

Sakurai,T., Amemiya,A., Ishii,M., Matsuzaki, I . , Chemelli, R.M. , 
Tanaka,H., Williams, S.C., Richarson, J.A. , Kozlowski,G.P. , 
Wilson, S., Arch, J. R., Buckingham, R. E . , Haynes,A.C, Carr,S.A., 
Annan, R.S., McNulty, D.E., Liu,W.S., Terrett, J. A. , Elshourbagy,N.A. , 
Bergsma,D.J. and Yanagisawa,M. 

Orexins and orexin receptors: a family of hypothalamic 
neuropeptides and G protein-coupled receptors that regulate feeding 
behavior 

Cell 92 (5), 1 (1998) 
9527442 

4 (residues 1 to 444) 

Sakurai,T., Amemiya,A. , Ishii,M., Matsuzaki, I . , Chemelli, R.M. , 
Tanaka,H., Williams, S.C. , Richardson, J. A. , Kozlowski, G. P. , 
Wilson, S., Arch, J. R. , Buckingham, R. E. , Haynes,A.C, Carr,S.A., 
Annan, R.S., McNulty, D.E. , Liu,W.S., Terrett, J. A. , Elshourbagy,N,A, , 
Bergsma,D.J. and Yanagisawa, M. 

Orexins and orexin receptors: a family of hypothalamic 
neuropeptides and G protein-coupled receptors that regulate feeding 
behavior 

Cell 92 (4), 573-585 (1998) 
9491897 

5 (residues 1 to 444) 

Flier, J. S. and Maratos-Flier,E. 

Obesity and the hypothalamus: novel peptides for new pathways 

Cell 92 (4), 437-440 (1998) 

9491885 

6 (residues 1 to 444) 
de Lecea,L., Kilduff ,T.S. , Peyron,C. 



Gao,X. 

Danielson, P.E. , Fukuhara,C, Battenberg, E, L. 



Foye, P.E. , 
Gautvik, V.T. 
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Bartlett,F.S. II, Frankel, W.N. , van den Pol/A.N., Bloom, F.E., 

Gautvik,K.M. and Sutclif fe, J.G. 
TITLE The hypocretins: hypothalamus-specific peptides with 

neuroexcitatory activity 
JOURNAL Proc. Natl. Acad. Sci. U.S.A. 95 (1), 322-327 (1998) 
PUBMED 9419374 

COMMENT REVIEWED REFSEQ : This record has been curated by NCBI staff. The 
reference sequence was derived from AF041245. 1 . 



FEATURES 

source 



Protein 



CDS 



ORIGIN 



// 



Summary: HCRTR2 is a G-protein coupled receptor expressed 
exclusively in the brain. It has 64% identity with HCRTR1. HCRTR2 
binds both orexin A and orexin B neuropeptides. HCRTR2 is involved 
in the central feedback mechanism that regulates feeding behaviour. 
Location/Qualifiers 
1. .444 

/organism="Homo sapiens" 
/db_xref="taxon: 9606" 
/ ch r omo s ome « '* 6 " 
/map="6pll-qll" 
1. .444 

/product=*"orexin receptor 2" 

/note="orexin receptor-2; hypocretin receptor-2" 
1..444 

/gene= n HCRTR2" 

/ coded_by= tt NM_0 0 1 52 6 . 2 : 3 2 5 . . 1 65 9 " 

/note="go_component: integral to plasma membrane [goid 
0005887 ] [evidence TAS] [pmid 9491897]; 
go_f unction: orexin receptor activity [goid 0016499 ] 
[evidence IEA] ; 

go_f unction: rhodops in-like receptor activity [goid 
0001584 1 [evidence IEA] ; 

go_f unction: neuropeptide receptor activity [goid 0008188 ] 
[evidence TAS] [pmid 9491897] ; 

gojprocess: feeding behavior [goid 0007631 3 [evidence TAS] 
[pmid 9491897]; 

go_j>rocess: synaptic transmission [goid 0007268 ] [evidence 
TAS] [pmid 9491897]; 

go_process: neuropeptide signaling pathway [goid 0007218 ] 
[evidence TAS] [pmid 9491897]" 
/db_xref-"GeneID:3062" 
/db_xref="LocusID:3062" 
/db_xref= n MIM: 602393 " 

1 rasgtkledsp pcrnwssase Inetqepfln ptdyddeefl rylwreylhp keyewvliag 
61 yiivfwali gnvlvcvavw knhhmrtvtn yfivnlslad vlvtitclpa tlwditetw 
121 ffgqslckvi pylqtvsvsv svltlscial drwyaichpl mfkstakrar nsiviiwivs 
181 ciimipqaiv mecstvfpgl ankttlftvc derwggeiyp kmyhicfflv tymaplclmv 
241 laylqifrkl wcrqipgtss wqrkwkplq pvsqprgpgq ptksrmsava aeikqirarr 
301 ktarmlmwl lvfaicylpi silnvlkrvf gmfahtedre tvyawftfsh wlvyansaan 
361 piiynflsgk freefkaafs ccclgvhhrq edrltrgrts tesrkslttq isnfdniskl 
421 seqwltsis tlpaangagp lqnw 



Di^imer | Write to the Help p<??K 

NCBI | NLM | NIH 
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Description of the 1 6 1 bp 
fragment (NSAN.seq or 
GA1) and 234 bp fragment 

(GA2) 
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Query Detail 



Project?. 



Sequence: Newgage:NSAN.seq:l Add Sequence Annotation 




Entries with the same Physical Sequence 


FASTA 


General Information About The Entry 


Sequence ID 


NSAN.seq 


Version 


1 


Sequence Description 


per of g3823006 6A1 


Project 


Newgage 


Project Name 


Cloning new gene agent search sequences 


Molecule 


DNA 


Sequence Information 


Length 


161 
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Retrieve 

FASTA Sequences 




Project ID: Newqaqe 

Created: 

Modified: 

Status : OPEN 

Today's Date: 



Project Name : Cloning new gene agent search sequences 
Created By: Zhelnin, Leonid 
Modified By: Zhelnin, Leonid 
Current User : Zhelnin, Leonid (WRITE) 

Num Seqs: 30 



> Newqage : NSAN . seq : 1 per of g3823006 GA1 

AGTGTACTCATCGCCCTGGCGCTCTTTGGCAATG 

CACCAACATCTTTATCTGCTCCTTGGC^ 

A 



Requested by: Zhelnin, Leonid 
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Ecology i/\ smct? 



Query Detail 



lain menu 



Seq A na] lis is. 



Utilities 



: Logi ri / Logout 



Sequence: Newgage : GA2 : 1 Add Sequence Annotation 




Entries with the same Physical Sequence 


FASTA 


General Information About The Entry 


Sequence ID 


GA2 


Version 


1 


Sequence 
Description 


per product of ac acl primers of AC00596 genomic 
chromosome seq in progress 


Project 


Newgage 


Project Name 


Cloning new gene agent search sequences 


Molecule 


DNA 


Sequence In format 


ion 


Length 234 
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LifeTbols" 



Retrieve 

FASTA Sequences 



Main Menu I . Projeci 



\ e q A na 1 usb / 1 Ut i 1 i 1 1 e s I Logi n / Lo g o ut I Help 



Project ID: Newgage 

Created: 

Modified: 

Status : OPEN 

Today's Date: 



Project Name 
Created By: 
Modified By: 



: Cloning new gene agent search sequences 
Zhelnin, Leonid 
Zhelnin, Leonid 



Current User: Zhelnin, Leonid (WRITE) 



Num Seqs: 



30 



> Newgage : GA2 : 1 per product of ac acl primers of AC00596 genomic chromosome se 

GTATGATTTATCCTATTTCCTTACTGCAGGTGCTTTCATTTGCAAGAT^^ 
CAGAAATCCTCACTATGACCTGCATTGCTGTGGAAAGGCACCAGGGACTTC 
ACCAACCGAAGGGCTTTCACAATGCTAGGTGAGGCCACTGG^ 



Requested by: Zhelnin, Leonid 
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Nucleotide sequence 
comparison of NSAN.seq to 
SEQ ID NO 1 



m in 
r» cm 



o 

H 

H b 

s 

cd w 

cd 
cd 

il. 

8. 

s 

CD Q 

CD 
CD 

CJ Ofi 

cd 

Eh 

CJ hi 

cd 

Ei 

8„ 

u a: 

EH 

o 

Eh CO 
O 

Eh r 
Eh b 

CD 

So 

a 

cd w 

cd 
o 

O Oi 



s. 

Eh 

O 

CD 
O 
CD 

cd 

«■ 

S: 



a 











tn 


in 




o 




m 


m 






CM 






o 


o 


rH 








CM 






CO 


rH 


CJ 






o 


O 




q 


q 




Eh 












o 


o 










8 












cd 






y 






H 
























8 






g 












cj 






u 


cj 




u 


o 




Eh 






CD 


cd 






o 




rj 


1 1 












Eh 




CJ 






o 


O 




o 


o 










cd 


CD 




Eh 


EH 










CJ 




Eh 


£h 




cd 






o 


o 




O 


O 




EH 






o 


o 




Eh 


EH 




O 








Mi 










cd 








tS 




O 


O 
















9 


y 




2 


& 




s 

w 


s 

Vi> 








CH 


o 






cd 


cd 




u 


u 




























s 


5 

w 




s 


g 




o 






o 


o 




o 


u 




8 


























g 




B 


s 




*c 






o 


u 




o 






cd 






Eh 


Eh 




Eh 


Eh 




cd 


CD 




Eh 


£_| 


ft, 




(J 




cd 






CD 


CD 




o 


o 




(j 






Eh 


Eh 










cj 


(lj 




CD 


CD 


> 




$ 


Q 


cd 






cd 


ID 




Eh 


Eh 




Eh 






Eh 


Eh 




S3 


S3 




o 


i-h" 




CJ 


O 


l-H* 


<c 


ft 


CO 


cd 






Eh 


Eh 




o 


o 




(5 




















W 






8 




B 


B 
















CD 






o 














o 






Ql 






s 




CD 






cj 








o 




O 


o 












cd 




Eh 


Eh 






fn 




8 


cd 




9^ 


E-i 


,j 








Eh 


Eh 




O 


O 










Eh 


Eh 




O 


O 






r*H 




g_, 












o 






O 


CJ 




O 


o 




Eh 






Eh 


Eh 






o 




CD 


> 




O 






Eh 






U 






CD 


cd 




O 


o 




Eh 








o 






g 




O 






C2 


cd 




«. 


H. 


H 


cd 






cd 


cd 




H 


EH 




o 






Eh 


Eh 




EH 


EH 




cj 






O 


u 




Eh 


EH 


Em 




















g 








8 




1 S 






u 


a: 








rtl 






rH 


cd 








U 




















Em 


1 






B 








Eh 












u 














8 








O 




























O 


a; 


Eh 




& 


M 






Eh 


o 




cd 




(J 




o 


O 




< 








Eh 




Eh 


Eh 




Eh 


>• 






U 


1-3 




O 


> 


CD 








cd 




o 


O 




Eh 








Eh 










O 








cd 


> 








Eh 








cj 










O 








cd 










CD 


*: 






cd 


CD 


o 


O 




O 








o 






O 
























H 








Eh 




% 




vo 


VO 






rH 


tH 








> 


CM 






in 


m 




CM 












r-t 






CM 





m m 
r* cm 

CO rH 



So 

o 

s> 

Eh 
Eh 

Eh Cu 

3 

o 

Eh 

o > 

8 

S 2 

8 

Eh O 
Eh 

Sh 

o 

Eh 

Eh b 
Eh 

Eh 

Ci) O 

C5 
Eh 

U J 

O 
O 

Eh 3= 
U 

3z 

O 

O Q 
O 

u 

Eh CO 
Eh 

S» 

3. 

o 

o CJ) 
Eh Eh 
< < X 

CJ O 

o u 

rtj ril £h 



O O 
in in 

T rH 



Eh 
U 

8. 

o 

Eh 

a > 

Eh 
Eh 

g 



! 5 > 



o o 
ro rH 



8. 

8: 

I. 



o 

Eh 

15 > 
Eh 

8 4 
Eh 

o 

CD 

Eh O 
CJ 

< S 

Eh 
O 

< Eh 

CJ 
Eh 

CJ ^ 

a 

EH 

< H 

3 

CD Ed 

g. 

8> 

H 
Eh 

CD > 

H 
CJ 

CD < 

a 

B 

Eh CO 

r- cm 

CO rH 



5 



m in 
cm r- 

m rH 



o 

Sh 

o 

CD > 

CD 
Eh 

CD > 

CD 
Eh 

CJ hH 1 

3 

H £ 

CJ 
H 

CD > 

CD 
Eh 

CD > 

Eh 
CD 

CD CD 

CJ l-H" 
CD 

CJ 
Eh 

8 

•< a: 

CJ PS 
CJ 

o 

8. 



8 

Eh 15 



CD 
Eh 

< S 



i 



o o 
o o 

V£> CM 



CJ 
CD 

H CJ 
CJ 

o 

CJ X 

S 

CD 



8. 

o i 

CJ 
Eh 

Eh I 

t 

Eh 
< 

eh : 



CJ 

I: 



8. 

CD 
Eh 

CD > 

O K 

CD 
CD 

Eh BB 
CD 

S- s 

o 
o 

CJ cu 
Eh CO 
S CD 

CD > 

vo vo 
cm r- 

m rH 



m in 
r- cm 
vo CM 



CD 

B 

O 

B^ 

O 
Eh 

Eh b 

O 
Eh 

CJ ^ 
(J 

Sh 

CJ 

CD > 

o 

CJ 
Eh 

' Eh b 

o' 

CJ 
CJ 

< Eh 
U 

o 

(9 

So 

CJ 

CJ w 

CD 
Eh 

CD > 

Eh 
O 

O Cm 

8 

icC CO 

8 

»!t EH 

CD 
CD 

£h IS 
CD 

CD W 



CD W 
Eh 

8 

H CJ 



O O 

VO CM 



s 



o o 
m m 
r- cm 



CD CD 

6 O 

CD 

CD CD 

Eh 
Eh 

CD > 

< 
CD 

4! (X 



Ih 

CD 
CD 

Eh EE 

H 
Eh 

CD W 
Eh 

fix 

Eh 
CD 

CD CD 
Eh 



Eh 
CD 

< CO 
O 

fix 

CD 
Eh 



Eh 
Eh 



Eh 
Eh 
CJ 

CD 
Eh 



CD 

S 

CD 

Eh , 



Eh 
Eh 



Eh 
U 



cm r- 

00 CM 



CD 

s 



I 

Eh 
CJ 

S: 

EH 

a 

CD 
CJ 



Si 

CD 

S w 

CD 
CD 
ft 

CJ 

a 

CD *t 



o 
o 

Eh CO 

CD 
Eh 

< S 









S cD 


M 


o a: 


a 


Eh 

%» 


s 


H 


> 


O (X 




Eh 
Eh 

U ^ 


t-H 


CD 
Eh 

CD > 


a 


3 

Eh CO 


vo 

CM 
CM 


rH rH 

in m 
r- cm 



o o 
o o 
o\ ro 



m m 
cm 

<T\ CO 



o o 
m m 
o o 



m m 
cm r- 

rH o 



o o 
o o 

CM «3» 



m m 
r- cm 
cm <r 



VO iH 
CTt CO 
CM T 



EH 

s 

8. 



Eh 
Eh 

< H 

CD 

s s 

CD 
S 

u 

Eh 

CD > 
£h 

s> 
s 

o 

H r 
O 

CJ Oj 

cj 

id < 
cd 

CD 

CJ 
CD 

Eh CJ 
CD 

CD > 

Eh 
U 

CD < 

Eh 
Eh 

Eh Ch 
CJ 

EH 

Eh 
H 

CD > 

CD 
H 

O > 

9. 

cd 

Eh 

CD > 
VO VD 

cm r- 

00 CM 



i 



o 

fin CO 

o 



Eh 
Eh 

< M 

Eh 
Eh 

< M 

CJ O 



Eh 

H fa 
Eh 

Sh 

cd 

s s 

cd 
cj 

s» 

a. 

§> 

Si Q 
Eh 

CD Q 

S 



CD 

CD M 
Eh 

Eh r 
Eh Du 



O O 
o\ CO 



o 
cd 

Eh u 

go 

cd > 

*c 
o 

CD < 

Eh 
CJ 

Eh CO 

CD 
Eh 

Eh *4 

Eh 

s> 



o 



a. 

e> 

Eh 
Eh 

Eh bi 

u 

o < 
o 

E-i 

CD > 
Eh 

o 
o 

CJ 04 

Eh 

3* 

Eh 

CJ? 

Eh CJ 

8. 

vr> vo 
r- cm 



CD 

3 « 



O OS 

cd 
cd 

Eh 

Eh 
g 

cd cd 

d 

Eh CO 
8 CD 

s 



cd < 

s 

o cu 

Eh 

o 



cd 

^H 



8 

CD > 

3 

CD W 

Eh 
Eh 

< M 

CJ 

2* 

o 
cd 

o cd 

H 

CD Q 
Eh 

q 

< CO 

g 

Eh b 
CD rtl 



> cd 



o 
o 

*C Eh 



cd w 

8 

cd > 



Eh 

Eh CO 

s. 

s 

cd w 

Eh 

cd 4 
cd 

Eh 



Eh 
O 

Eh CO 

4 a: 

Eh 
Eh 

Eh b 
O 

OH 

EH 

Eh 

Sh 

s 

cj as 

s 

CJ CC 



CJ 
Eh 

CJ ^ 



be: 





6 












i. 


CO 




Si w 






EH 




















U W 






CD 


CD 








CD 


Eh 






CD CD 








Eh 






CJ 


CD 




< a: 


rt! Eh 


ft CO 




CJ 


CD 


O 




EH 








O 


So 


CD Q 












8. 


if Pa 


t* 


> 










EH 




Eh 


M 


- 




O 


Eh Eb 


Eh U 


U Cu 


i-H 




i-H iH 


VO VD 


m 


cm 


O O 


r- cm 


m 


rH CO 


cm 


cm 



Exhibit 6 



Alignment of 234 bp 
fragment to SEQ ID NO 1 



in in 

r- CM 



o 
EH 

Eh hi 
CD 

So 

cd 
a: 

cd hi 

CD 

u a; 

8 

CD 
E-i 

O J 

S. 

a 

O 33 



CD 
CD 
O 

CD 

O 

CD 

O 

O 
H 

1 

CD 
O 
O 

O 
O 
< 

H 
Eh 
flj 

O 

Eh 
Eh 
U 

a 

s 
1 

cd 

S 



o o 

in m 



o 

H 

O ^ 

CD 
Eh 

CD > 
O 

O 

cd 
o 

CD ft 

o 

CD _ 
u a: 

cd 

o cd 

o 
o 

a cm 
cd 

Eh 

O i-h 
CD 

cd u 

g 

O Cm 

o 

s > 

o 

Eh 

CD 

o 

U CM 

cd 

Eh 

O l-H 

cd 

CD ^ 

u tc 

I, 

cd 

EH 

CD* icC 

o 

VO VO 

t> cm 



m m 
cm r* 

CM 



o 

o ^ 
CD < 

cd 

Si 

< CO 

o cd 
o 

8 

cd > 
o 

EH 

cd > 

8, 

o 

Eh r 
Eh hi 

CD 
Eh 

CD > 

CD 
Eh 

O iJ 
Eh 



o cd 

Eh 
Eh 

Eh hi 

o 

B* 

CD 

o 

cd rt: 
cd 

Eh 

o 
u 

cd < 
u 

Eh 

Eh hi 

o 
u 
cd 

Eh 

cd > 

8 

cd cd 
o 

8* 



o o 
o o 

CO rH 



o 
o 

O CM 
Eh 

Sh 

o 

Eh o 
o 

Eh r 
Eh hi 

O 

o 
o 

Eh 

cd 

Eh 

CD Q 
Eh 

cd 

< CO 

o 

O 
CD 

O ^ 
CD d 

CD 

o 
u 

Eh CO 

8 

Eh O 
O 

Sh 

Eh 
Eh 

Eh h, 

U 
Eh 

< H 
CJ 

o 



o 

o oi 

CD 

S* 

VO VO 

cm r- 

CM 



I 

EH 

o 
o 

Eh 
Eh 

s 

Eh 
O 

1 

Eh 



Eh 
ft 
Eh 

CD 



m m 
r- cm 

CO rH 



CD CD 

O O 

Eh Eh 

CD CD > 

Eh H 

Eh Eh hi 

gg 

cj a cu 

CD CD 

Eh Eh 

CD O > 

ft < s 

3 3 « 

o o 

CD CD 

Eh Eh O 

H H 

Eh Eh 

< < w 

O U 

Eh Eh 

Eh Eh hi 

Eh H 

O O 

CD CD < 



EH fcH 

8 S o 

8 

CD CD 
CD 

S j 

I. 



5 a 

o 
o 

Eh CO 
Eh 

o 

CD 

So 

8, 

CD 

o 



3 



o o 

CO rH 



o o 



Eh Eh 

o u 

O O Cu 

Eh Eh 

O O S3 

CD CD 
Eh H 
CD CD > 

Eh Eh 
Eh Eh 
OOP 

g g 

CD CD CD 

88a 
o o s 

CD CD 
CD CD 
i< *< OS 

CD CD W 

CD CD 
Eh Eh 
CD CD > 

Eh Eh 
O O 
CD CD < 

Eh Eh 
Eh E-" O 

o o 

O Q 

< < Eh 

CD CD 
H Eh 

< < E 

Eh Eh 
O O 
fit < Eh 

O O 
H Eh 
O O i-3 

O O 
Eh frt 
*C < H 

as 

CD CD hi 

< ft 
O O 

< < H 

U CD 
Eh Eh 
CD CD > 

Eh Eh 

6 CD > 

Eh Eh 

8 CD* < 

O O 

g q 

< < H 

Eh Eh 
O O 
Eh Eh CO 

VD \D 
r- CM 
CO «H 



! O 

; 

' O 

> Eh 

: cd : 

• 8, 

; O ! 

' CD 
Eh 

O i 

: 8 

. eh ! 

: o 

EH 

. o : 

I CD 
CD CD ! 
Eh Eh 

< < 

Eh EH 

O O i 

CD CD 
Eh Eh 

< <c : 

< ft 
g o 

< <t i 

o o 

Eh Eh 

6-* H I 

EH Eh 
CD CD 
CD CD 

S3 

o o 

o o 
o o 

o o 
<: «: 

Eh Eh ! 

3 

O 

88 

Eh Eh ! 

ii 

CD CD 



Eh Eh 
Eh H 
Eh Eh 



if) 




o 


o 


in 


in 




o o 


r* 




o 


o 


r- 


CM 




m in 


rH 






CM 


vo 


CM 




r- cm 










CD 






Eh 






CD 




Eh 






CD 


fH 




£-1 


(_) 


C_> 


*H" 




CD CD 






o 




O 






Eh 










Eh 








> 




s 


M 


q_) 


rH* 




C§ Q 






o 




O 






<2 






ft 




Eh 






CD 








prj 


^ 


hi 




CD O 










O 






Eh 










Eh 






H 






3 


hi 


O 


rH 




CD !> 










o 






















CD 


rH 










W 














O 










R 


CD 


hi 




I> 


R 








Eh 




Eh 






CD 










Eh 










feH 


& 


O 


rH 




3^ 
















rt 










g 






EH 






o 


rJ 


«« 






ft H 






o 




o 






CD 






Eh 




Eh 






CD 


CD 






hi 




hi 




Eh |S 










O 






Eh 










o 






Eh 








Q 








O *A 










o 






< 






< 




o 






< 








^ 








CD W 






if 




o 






Eh 










ft 












3 




tr* 


>H 




eS >h 






o 




o 
















H 






CD 


hi 




s 


rH 








CD CD 






CD 




CD 






Eh 






I 


hi 


1 












Eh 




























c< 










o 




3 1*4 










o 
















< 






g 








o 


(J 


ac 




















g 


S5 






CJ* 


CD 


i> 




fcH ?H 






CD 




H 






CD 






Eh 




o 






EH 


Eh 




CD 


> 


o 


Cm 




O ^ 






O 




o 






EH 
















EH 


>* 




5 






CO 




ft M 






CD 




o 






Eh 






CD 










Eh 


o» 






& 




H 




O 






CD 




8 






CD 






















S 


S 


Eh 






S s 






o 










CD 






o 
















o 


CM 


CD 


hi 










5 










CD 








CO 


t 


w 




















Eh 






















CD 


CD 


Eh 






B j 










O 






Eh 






8 




CD 






U 


hi 






> 


Eh 


O 




O CM 


rH 




VO 


VO 


rH 


rH 




VO VO 


m 




CM 




O 


O 




r- cm 


rH 




m 


rH 


VO 


CM 




VO CM 



in in 
cm r- 

00 CM 



CD 
Eh 
ft 



CD 

3 

Eh 

< 

O 
Eh 
CD 

Eh 
O 
CD 

s 

o 



i, 

3. 

I, 

o 
o 

CD i 

Eh 

< I 



O 
O 

Eh CO 
CD 

CD hi 



3 CD 

O X 

Eh 
Eh 

EH 

o 

rt! Eh 

S 

O 

Eh 
Eh 

O P 

CD 
Eh 

CD > 

s. 



m in 
r- cm 



o o 
o o 

en ro 



to ir> 
r- cm 



o o 
m m 
o co 



in m 
cm r-* 
h co 



o o 
o o 



m m 
r- cm 

CM T 



VO rH 

m ro 
eg ^ 



5 

< CO 



CD Ed 
Eh 

cd 

CD 
E-* 

3 

o a: 
u 

6- 

cd : 
cd : 

Eh 

rf 

O ! 

o 

< 
CJ 
O CU 

cd 
CD 

ei : 

o 
cd 

s 

En 
O 

cd , 

Eh 
Eh 

Eh I 

CJ 
Eh 

U i 

8, 

cd 

8. 

CD 
CD 

o 

*( 1 

cd 

Eh 
CD 

VO 

cm r~ 
oo cm 



1 



o 
o 

Eh 



<J 
CJ 
Eh 

Eh 
Eh 
Eh 



CD 



Eh 

s 

Eh 

< : 

3 

o 
o 

Eh 

cd ; 
o 

EH 

*C i 

Eh 
U 

CD , 

Eh 
Eh 

Eh I 

Eh 

cd 

Eh 

< : 
<3 



Eh 

O 
Eh 

CD > 

cd o 

3 Q 

i, 



3 « 

s 

CD Ed 

Eh 

Eh 

rH rH 
O O 

o\ ro 



CJ 
CD 

Eh O 

s 

Eh O 
Eh 

CD > 

s 

ID < 

Eh 
O 

H CO 

O 
E-« 

Eh J 

E-» 
Eh 

CD > 
E-t 

3* 



o 

3* 

3 

CD Ed 

s. 

CD 
Eh 

Eh 



S 

EH 



Eh 
CD 
H 

O 



V£> VO 

r- cm 

CT\ CO 



CJ 
CD 

9. 

EH 
Eh 

< M 

g 

CD CD 

< 

O 

Eh CO 



3: 



CD CD 



g 

CD 4 

6 

U Q* 

Eh 
O 

Eh CO 
O 

O 



3* 
s> 

Sh 



m m 

o CO 



Eh h5 



Eh 

Sh 



U 
CD 

CD CD 

Eh 
ft 

CD Q 

Eh 
CD 

< CO 

O 
Eh 

Eh Ew 

CJ 

a 4 



CD Ed 
CD CD 



s 

o u 

CD Ed 

CD 
Eh 

CD > 

5 

CJ P4 

o 

Eh 

8 

Eh CO 

Eh 
Eh 

Eh U, 
VO 

cm r* 

rH 



B 

H CO 

S. 

s 

CD W 
CD 



H 

O 

Eh CO 
CD 

CD 

ft 

Eh 
Eh 

Eh Eu 

O 
Eh 

O i-l 

H 
O 
CD 

Eh 
Eh 

Eh 

O Pi 



o 

Eh 

5 fad 



5 » 

S Ed 
CD Ed 

9. 

CD 

So 



CD Ed 

Eh 
CD 

Eh CJ 



?* 

CD CD 

S 

< CO 

O 

CD Q 

Eh hI 

Eh 
O 

O Cm 

VO VO 

r> cm 



Exhibit 7 
RACE primers 



SUBJECT 

1 



BAYER CORPORATION 











"1 


Si 



8 



1 — I — i — r 



i -' 1 1 ' 1 1 1 I I I I I l~ 

1 15 85 54.1 14.1 4.3 5U 56.1 6U 

cromcempM 2? -43.0 -205.0 -536.4 GGmcCTmamGca -41.9 -181. 5 

(' D nnTsii 71.0 1.7 56.0 56.8 58.fi 45.1 48.0 -8.3 -1.8 



CtMfMmcratmGGGC 27 -43.8 -285.0 -536.4 



L 



3 



ra(Mffl(mra;25 -40.2 -i 



i 



mix 



nn 



8 



20 



21 



22 



23 



24 



25 



26 



27 



GAl.txt Translated Sequence 



Sequence Range: 1 to 161 , l^Do 

^(jcT ^T^C AGTGTACTCAT^GCC 



10 r~ 9 — 2t? 

AGTGTACTCATpGCCCTGGCC fcTCT 1 , 

TCACATGAGTAGCGGGACCGCGAGAkAfftSSTT! 

t; — nm 



-6 — V — h 




■i — ft — e — s c — f — g — A L~ 

.TRANSLATION OF GA1.TXT [A] 
60 1 80 90 



100 
iCT 



GGTGACCC GCAGCAAGGCCATGCC^&rrfTr&^ ^ 
£CACTGGC|CGTCGTTCCGGTACGCfcTGGCAG 



R S K A 
TRANS L, 

LO 120 



CCTTGGC 
GGAACO 
SLA 



R T V N t 

>F GA1.TXT [A] 




I C> 



>J > i 

140 150 



160 

ATgAAGCCGAA 
^JTTCGGCTT 



^TRANSLATION OF GA1.TXT [A]. 




SIGNED BY 

WITNESSED AND UNDERSTOOD BY 
CROSS REFERENCES: 



SUBJECT 



BAYER CORPORATION 



3 



6B g3 8 23 006. by GAl.txt Aligned Sequence 



Sequence Range: 1 to 481 



GB g382300 



jmpl str + 

— GB g382300 



GB g382300 

r 



— jmpl 




10 I 

AGCGCGCAAGATpACCTCGTGTCACC qGftGTGTACTJplTCGCCCTGGCGC j 
TCGCGCGTTCTACTGGAGCACAGTGGCCTCACATGAt 

10 20 l 

AGTGTACTCATCGCCCTGGCG£>/ 
I I I I I I I I I I I I I I I I I I I I I I 
AGTGTACTCATCGCCCTGGCGC 



70 80 90 100 

TGTTTACAGTGGTGACCAGCAGCAAGACCATG 





"GB g382300 



GB g382300 



jmpl str 



GB g382300 



jmpl str + 
GB g382300 



- GB g382300 



I I I I I II 
TCTTAGCAAA' 




.CAAATGTCACCACTGGTCGTCGTTCTGGTAC 

GCAAGGCCATG> 
I I I I I I I I I I 



BBBjSGTGACCcfc cAi 

Wl I I I I I I I I I 



TT PGGTGTTTACAGTGGTGACCAGCAGCAAGACCATG 

1* 



10 



GC|TGGCAGTGGTTGTAGA^ 



6* I- I j£* 




- ^ CAGTGACCTGCTC> 
I I I I I I 
TCAGTGACTGCTC 



80 90 100 110 120 

CGCACC^TCACCAACATCTTTATCTGCTCCTTGGCX3CTCAGTGApG(PGCT> 
I I I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
CGCACCGTCACCAACATCTATATCTGCTCCTTGGCGCTCAGTGACTGCTC 



16 

ATCACCTTC 



i 



170 180 1 

l _CTGCATTC CCGTC ACCATG CTCCAGAA< 

AGGTCT 1 



130- 



jmpl str + 



GB 





0 (o 200 
TTTC&GACAA 
'AAA^QCTGTT 



nans : rsu 

ATCACCTTCTTCTGCATTCCCGTCACCATGSVAGCCGAA; 
I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I Ml 
g3 8 2 3 0 0 ATCACCTTCTTCTGCAT'KCCGTCACCATGCTCCAG^A 

* r MlcT 




CkTC 



KB 



i 




SIGNED BY 
WITNESSED AND UNDERSTOOD BY 



Exhibit 8 

Locations of RACE primers 
on SEQ ID NO 1 



o 
m 



o 
o 
co 



10 

CN 



in 



o 
o 
cn 



U 
eh 

S 

o 

s 

o 

id 
o 
u 

cd 
o 
*c 

cd 

En 

o 
o 

o 

8 

CD 
£h 

u 

cd 
CD 
o 

O 
Eh 

O 
£r> 
E-t 

2 

U 
CD 

g 

cd 
o 
o 

o 

s 

E-t 
En 
CJ 

CD 

» 



I 



o 

Eh 
Eh 



> CD 

cs 

Eh 
CJ 

cd 

.s 

s 

O CD 

H 
Eh 
Eh 

o 

Eh 



cd a; 

cd 
cd 

Ei Eh 

Si h 

!' 

Si ^ 

g 



ID 



3 



o 

3 

i 

CM 
CM 



cd 

S 

Eh M 



CD 

5h 

CD 
Eh 

Eh 53 

g 

H Eh 

1, 



CN 



o 

Eh 
CD 

EH 
EH 

Eh 

< 
U 
O 

cd 

Eh 

cd 
cd 



8 



Eh 

u 

Eh 
Eh 



CD 
CD 

cd 
cd 

Eh 
CJ 

CD 

cd 

Eh 



CJ 

g 

O 
CJ 
Eh 

Eh 
< 

O 
Eh 
CJ 

CD 

s 



o 



£H 

£ 

CJ 
CD 
H 

U 
CJ 
rf 

CD 

Eh 

CJ 
H 
O 

O 
Eh 
< 

% 

CD 

I 

Eh 



O 

B 

Eh 



% 

u 

Eh 

o 
*: 

o 

Eh 
CD 

CD 
Eh 
O 

8 



CD 
H 
O 

O 
H 
CJ 

o 

H 
H 

O 

O 

o 

O 
Eh 

CD 

H 
Eh 
O 

o 

S 

E 

o 

o 

o 
< 

o 



CD 
Eh 
CD 

Eh 
O 

o 



cj 

CD 
CD 
Eh 

% 

CD 



CD 



Eh 
CD 
ft 

CJ 



O 
Eh 

CD 
Eh 

CD 
Eh 

8 

CJ 

S 

Eh 
Eh 
CD 

a 

o 
o 

H 
Eh 

< 
O 
CJ 

PC 

o 

CD 

CD 
CD 

8 



CD 
E-i 
CD 

Eh 
O 
CD 

Eh 
Eh 
Eh 

O 
o 

CD 

CD 
Eh 
CD 

CD 
Eh 
CD 

< 

3 

CD 
Eh 
CD 

VO 
CM 
00 



o 
in 
o 



o 
o 

<N1 



r- 

CM 



ax 

CM 



8 

Eh 

En 
< 
Eh 

6h 
O 
Eh 

Eh 
6h 
O 

o 
o 

Eh 
C_> 
Eh 

C5 

H 

Eh 

S 



u 

Eh 
Eh 

s 

to 



o 

H 
«C 

Eh 
E-t 
Eh 

< 
U 
U> 

Eh 

U 
H 
O 



8 



si 



o 
o 

Eh 

s 
3 

E-c 

& 
3 

CD 

e 

§ 

Eh 

6 

S 
3 

o 
ft 

8 
5 

Eh 
O 
Eh 

O 
Eh 
Eh 

O 



8 

g 



IT) 
O 



8 



U 
H 

e> 

i 

Eh 
Eh 

o 

O 

o 

3 

o 

Eh 
Eh 



O 

a 
S 
I 

u> 

Eh 

3 

O 

s 

i 

3 

o 

B 

Eh 

E 

E-« 

K£> 

CM 



B 

Eh 

s 

1 

Eh 
O 

O 
CJ 

I 

Eh 
O 
Eh 

S 

Eh 
Eh 
Eh 

£ 

B 

Eh 

EH 

O 

s 

s 



o 

Eh 
O 

1 



i 
I 

S 



B 

EH 

rH 
O 
CM 



3 

Eh 



Eh 

o 
o 

r* 

CM 



Exhibit 9 
5GA1 vs. NPY1 and OX-2 



SUBJECT 



BAYER CORPORATION 
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3U IIDMLT . 

MTACrOOBWCWTTCTCTOOCCraCrolxXJCK ai 

JTPSQFSflLLjtO 17 

ejCACAAccrcAccaKCKCAGmATCCCTcrcTACCcoOT »6 

lflHHLTRBQPIALYRLR PtVYTPELPG 42 

157COCGCCAAflCTC<X£CICGTOCICACCGaCCrro 231 

43RAKLALVLTGVLIFALALPGWAIVF 67 

232 THC CIG GTQ AOC OK AOC AAG OCC ATS OOC AOC QTC AOC AAC ATC TTT ATC TQC TOC TTC G06 CIC ACT GAC CIG 306 

MYVVTRSKAHRTVTMIPICSLALSDL 92 



307 CIC ATC ACC TTC TTC TOC ATT OCC CIC AOC ATC 
93LXTFFCI PVT" 



CCC AA 
P 



347 
10S 




5GA1 Aligned Sequences Formatted Alignments 



5GA1 

NPY-1R.pep 



ClustalW Formatted Alignments 



10 20 
LN IjjjP E H F SR H LRDHNLTR eHf 

t l fHq vIn h sIh s n f s e k n a|l 





40 , 50 

5GA1 LRPLVYTP eH|g R A K I*BHvHHg V L 

NPY-1R.pep D DC hHSL A M I fHHa|Hy G A 



5GA1 

NPY-1R.pep 





5GA1 
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110 



120 



F HF VYTLMDHWVFGEAMCKL 



SIGNED BY 




✓ npvwmna^A PFvwrHns/NitEs, MI'SEPtss 



WITNESSED AND UNDERS! 



DATE . 
DATE . 



BAYER CORPORATION 



SUBJECT 





Orexin 2. pep Aligned Sequences Formatted 



Alignments 



ClustalW Formatted Alignments 



Orexin 2.pep 
5GA1 
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Is g t k|e d s p||c 
qal n|||t - . . Be 



20 

In w s s a sSlIIe 
If s r l l rBhHl 



mm* 




30 
N 
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L Y R 
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G R A K L A 
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A G 
L T 
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5GA1 g 
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5GA1 i 
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120 

T E T W 
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26 



27 



28 



29 



30 



31 



32 



33 



34 



SIGNED BY 



gil47988» neuropeptide 6 protein-coupled receptor gblMD22047.ll 
(AF119815) G-protein-coupled receptor (Homo sapiens! 
Length = 522 

Score o 152 (73.0 bitsl. Expect = 1.8e-13. P ° 1.8e-13 
Identities = 27 /SS (49%), Positives o 42/55 (76%) 

Query: 
5b jet: 



49 VLTGVLIFALALFQ^VFYWTRSKAMRTVltnFTC^ 103 
♦♦♦ LIP L + GN *V +*V R+K M TVTN+FI ♦LAtSDLL* fC*f*T* 
1S1 IISYFLIFFIOIMGNTVVCFIVMRNKHMHIVTOI^ILNLAISDLLVGIFCMPITL 205 

S&h^ter^score: ItU * .100% identity in 71 .a overlsp 

gal PEQFSRLLRDHNLTREQFIALYKLRPLVYTPELPGRA1UA LVLKSVLI FALALFG 

«,„K3UX0 ««rV™«»«Wa^^ 

10 20 30 *w 

70 80 90 100 

NALVFYWTRSKAMRTvm«FICSlJ^DLLITFrciPV^P 



gal 
SP:NV2R_PIG 



WITNESSED AND UNDERSTOOD B 
CROSS REFERENCES: 



, 0 80 90 100 "0 

VAQGIAVQVSTI^W^RHRCIVYHLESKISKRISFLIIGI^IS^PLAIFR 
130 ' ^ _15 ° 



DATE 
DATE 
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Alignment of 5GA1 with 
SEQ ID NO 2 
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Exhibit 1 1 



Alignment of 5GA1 
nucleotide sequence with 
SEQ ID NO 1 
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Exhibit 12 
3 ' RACE primers 



SUBJECT 



BAYER CORPORATION 
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i — i — i — r— i — i — I — I — I — i — i — r 



Translated Sequence 



Page 1 



Range: 1 to 161 



10 



20 



j^so ^ tfjKjhsS b$ L 



iCGAGA ' 



TCACATGAGTAGCGGGACCGCGAGAAACC 

SVLIALALFGNALVFYV> 
TRANSLATION OF GA1.TXT [A] > 

— -x60 70 r fid A ■ sw - — - 

— ^TGACCCfccjfcCAAGGCCATG( fc^ /A J- Cj 

. r^ACTGGGCGTCGTTCCGGTACGCGTftGCAGTGGTTGTAGAAATAGACGA ^ ^> 

I VTRSKAMRTVTNIFIC> 
- TRANSLATION OF GA1.TXT [A] 5 



TTO" 120 130 14?T 

fcCTTGGCGCTCAGTGACCTGCTCATCACCTTCTTCTGCATTCCCGTCACC 
GGAACCGCGAGTCACTGGACGAGTAGTGGAAGAAGACGTAAGGGCAGTGG 
T. A T, fi D T, T, T T F F C I P V T> 
T RANSLATION OF GA1.TXT iAi > 




160 
ATGAAGCCGAA 
TACTTCGGCTT 
M K P X> 



4^ 




21 



22 



23 



24 



41 22 1 1ST 53.9 78.0 3.5 5U 68.4 56.8 48.1 48.1 -3.6 -8.3 



SC 27 -43. 6 -199.5 -515.1 * 



125 



126 



27 



28 



29 



30 



31 



32 



33 



34 



32 74 188 115 52.2 75.4 U 54.9 58.6 56.8 48 

mimimssm 25 -48.2 -182.9 -4iu 1 | 



SIGNED BY 



WITNESSED AND UNDERSTOOD BY 



ODACC DCCCDCUrCC. 



SUBJECT 



BAYER CORPORATION 




STORAGE BUFFER: 

10 mM Tricine-KOH (pH 9.2) 
1 mM EDTA 

STORAGE CONDITIONS: 

-20°C 

Avoid multiple freeze/thaw cycles. 

SHELF LIFE: 

year from date of receipt under 
>roper storage conditions 



DESCRIPTION: 

Marathon-Ready cDNA is high-quality, double- 
stranded cDNA which has been ligated to the 
Marathon™ Adaptor and is ready for use as a 
template in 5' and 3' Marathon RACE reactions. In 
many cases, the full-length cDNA can then be 
obtained fcy end-to-end amplification or standard 
cloning. Enough material is provided for 30 
50-jil Marathon RACE reactions. 

CONCENTRATION: « 0.1 ng/^il 

POLY A + RNA SOURCE: 

Normal, whole hearts pooled from 3 male 
Caucasians, ages 28-47; cause of death: trauma 

No further RNA source information is available. 




Exhibit 13 



3'-RACE #2 is assembled 
from LZLZ1 1 and LZLZ21 
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45j ( azii 

46J2EZ21 

#631 



#736 




3'Race#2claTe(8.27) 
Sequencher** "gal 3'&5' 



r >t aac att aee , aa eag ttc tct eg , ctg ctg egg gac ^ MC ctg acg ^ ^ tte jtc ^ ccg ^ _ ^ ^ ^ 



8 



r r « r « t r ^ r r r r rCTO ^ ccg ^ ^ ^ _ TTTrTTTTTTTTTr ^ T 

Ct ' "» — «»e «» -» *g ,cc etc gtg etc acc W c 9 t fl etc .tc ttc occ cte am „.AD ' " ^ 



ttt»ggc aat get ctg gtg ttc tac gtg gtg <| -| 



ttt.ggc aat get ctg gtg ttc tac gtg gtg 10 
fJgnalvfyvv*^ 



t r r r r r r r r r r r r r ctc *~ we 9t9 ctc ate ete Bec e " - « 

acc cgc age aag gee atg cgc acc gtc ace aac ate ttt ate tgc tec ttg gcg ctc aat oac ^ « ^ 
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Alignment of virtual 1036 
nucleotide clone with SEQ 
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Names of IMAGE/Unigene 
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DNA vs EST Homology Search 



-GB:g4187861 
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■g4001837 
■GB:g4001837 
■GB:g4002759 



Hit ID 



g4001837 

P-Value % ident. Description 



GB:g4001837 ( Detail ) 0 100 tb27a03.xl NCI_CGAP_Kidl2 Homo sapiens cDNA 

Feature Start Stop Description 
source 1 432 



Is Analysis Results: 28499 



httpi//lifetooIs-e.wh.bayer.a>m^ 



GB:g4002759 ( Detail ) 0 100 tb23d09.xl NCI_CGAP_Kidl2 Homo sapiens cDNA 

Feature Start Stop Description 
source 1 432 



GB:g4187861 ( Detail ) 6.2e-43 



100 te67e05.xl Soares_NFL_T_GBC_Sl Homo sapiens 



Feature Start Stop Description 
source 3 127 

Image/Unigene Insert Read 
^ Acc. Num. TIGR Indices Length Length HQSS Source (Age/Sex) 
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Exhibit 17 

Location of in-frame STOP 
codon in sequence upstream 
of START methionine 
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### DNA Strider™ 1.2 ### 
LGZl^eq -> Genes 



DNA sequence 



1902 b.p. TGGCCCTOGAGG 
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101 CCTTAQGGAAGAGCAAGGGAAGAACTTTA' 
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ATG CGG ATG GCC AGC CAG TAG 
M R M A S Q * 

VCTT AAC ATT ACC COG GAG CAG TTC TCT GGG CTG CTG OGG GAC CAC AAC CTG ACG CGG GAG CAG 
$}L NITPEQFSRIiLRDHNLTREQ 
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Exhibit 1 8 

Cloning the 3 '-end based on 
IMAGE sequence clues and 
genomic structure of our 
novel GPCR 



Diagram of IMAGE clone structure and BLAST search strategy 



77 bp Large intron (480 and 710 bp found) 




Could sequence upstream of the 8 adenosine 
residues and downstream of the IMAGE clone 
intron be used in a BLAST search to identify 
the missing 3'-terminal region? 



Preliminary genomic structure of novel GCPR 



340 165 



60 



240 95 



335 



3580 



3750 



2290 710 



Exhibit 1 9 



Final electronically 
assembled novel GPCR 
(named LGZ1) 
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m DNA Strider™ 1.2 ### 
LGZl^eq -> Genes 

"ENA sequence 1902 b.p. TGQCCCTCGAGG ... CTGTGITCCITC linear 



1 TQGCCCTCGAGQCCAAGAATTCGGCACGAQG 100 . 

101 CCTTAGGGAAGAGCAAGGGAAGgUOT^ 
201 TGQGTTTCATCCCTGftGCTG^ 





ATG COG ATG GCC AGC CAG TAG (cGGOC 
M R M A S Q * 

\CTT AAC ATT ACC COG GAG CAG TTC TCT CGG CTG CTG CGG GAC CAC AAC CTG ACG CGG GAG CAG 
/LNITPEQFSRLLRDHNLTREQ 

466 TTC ATC GCT CTG TAC CGG CTG CGA CCG CTC GTC TAC ACC CCA GAG CTG CCG QGA CGC GCC AAG CTG GCC CTC GTG 
25 F I— A L Y R L R_P^^ V ^ Y & PEL P _ _G_R » f^ f L A L V 

541 CTC ACc'gGC GTG CTC ATC TTCGCC CTG GOG (^ frTT^^'^T Bftr CTG v CTQ j^^^G 
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AGC AAG 615 
S K 74 
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CTC AGT GAC CTG CTC ATC ACC TTC TT 
L_SDT. T. TTfP 



TGC ATT 
C 1^— 



GGG GGT GCT TTC ATP TGC AAG ATG GTG CCA TTT GTC 765 

GGAFICKM *,V P F V 124 

766 CAG TCT ACC GCT GTT GTG ACA GAA ATC CTC ACT ATG ACC TGC ATT GCT GTG GAA AGG CAC CAG GGA CTT GTG CAT 840 

125 QSTAVVTEI LTMTC IAVERHQGLVH 149 

841 CCT TTT AAA ATG AAG TGG CAA TAC ACC AAC CGA AGG GCT TTC ACA ATG CTA GGT GTG GTC TOG CTG GTG GCA GTC 915 

150PFKMKWQYTNRRAFTMLGVVWLVAV 174 

916 ATC GTA GGA TCA CCC ATG TGG CAC GTG CAA CAA CTT GAG ATC AAA TAT GAC TTC CTA TAT GAA AAG GAA CAC ATC 990 



175 I 
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199 
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200 CCLEEWTSPVHQKIYTTFILVILFL 224 

1066 CTG CCT CTT ATG GTG ATG CTT ATT CTG TAC AGT AAA ATT GGT TAT GAA CTT TGG ATA AAG AAA AGA GTT GGG GAT 1140 

225 LPLMVMLILYSKIGYELWIKKRVGD 249 

X ltl GGT TCA GTG CTT CGA ACT ATT CAT GGA AAA GAA ATG TOG AAA ATA GCC AGG AAG AAG AAA CGA GCT GTC ATT ATG 1215 

250 GSVLRTIHGKEMS-KIARKKKRAVIM 274 

1216 ATG GTG ACA GTG GTG GCT CTC TTT GCT GTG TGC TGG GCA CCA TTC CAT GTT GTC CAT ATG ATG ATT GAA TAC AGT 1290 

275 MVTVVALF AVCWAPFHVVHMMIEY S 299 

1291 AAT TTT GAA AAG GAA TAT GAT GAT GTC ACA ATC AAG ATG ATT TTT GCT ATC GTG CAA ATT ATT GGA TTT ' 
300 N F E K E Y EL V^Tj - I K M I F A I I I G F 
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375 KFSLRENPVEETKGEAFSDGNIEVK 399 

1591 TTG TGT GAA CAG ACA GAG GAG AAG AAA AAG CTC AAA CGA CAT CTT GCT CTC TTT AGG TCT GAA CTG GCT GAG AAT 1665 

400 L CEQTEEKKKLKRH ^ A L F R S E L A ^ N 424 

1666 TCT CCT TTA GAC AGT GGG CAT TAA TTATAACAAT ATCTICATAATTA^ATG fccC TTC AGA TTG TAA CC£AA AGAgVaAATTATTTT 1750 

425 5 P L D S G . H * M p P jT _ t. — 

1751 GAGCAAAGGTCAAATACTCTTTCT ATG ATG ACA AGA AGA AAA CAA ATC- 



1832 AGG '.CTA fejc ijAA ^TG Jj^|*GA 




M T R R K Q I 
tfTGATCACAATCATTTAACACA^ 




TTA AAA AAT GAC ACG 
L K N D T 



1831 
16 

1902 
23 







! S 


1 1! 




2 




j ! 3! 








4 








! 




5 




/ 

! 






6 








7 




i j 




8 












9 












10 




c 








11 


H 








12 


■"- r 
y 








(> 


13 










c 


14 




— \- 

I 








15 




c 


c 


it 




16 






El 






17 












18 




f 


T 


A 




19 












20 












21 












22 










23 








! 


24 












25 








• i 




?6 






i 
i 




27 




i — 


I. \ 


■ •' ■ > 


i * 

* r 


28 




V 








29 










i — 


30 












31 












32 












33 




i — 

i 








34 






WITNESSED AND 



Exhibit 20 



Alignment of final 300 3'- 
nucleotides against SEQ ID 
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Exhibit 2 1 

Final cloned full-length novel 

GPCR 
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### DNA Strider™ 1.2 ### 
Igzl/pT7Blue#l sop -> Graphic Map 

ENA sequence 1S87 b.p. caagctcgcatg ... ccgtcgcttaca linear 



165 Eam1105l 



Pie I 

20 Sail 327 Styl 

20 Hinc II 297 Fspl 

13 Sse8337 1 291 Hael 
8 Sphl 164 Mcrl 
8 NspC I 220 SgrA I 
8 Nsp7524 1 277 SstE II 

8 Nsp I 164 BstE I 
J 200 BgJI 

III in I 



705 Bgl II 
614 Pml I 828 BstB I 
521 Drat 768 Bsp1407l 

450 NspB II 695 ApaL I 

' I ■ 11 I I 



1065 Ppu10l 
1065 Nsil 



zl/pT7Blue#l sop 



1587 base pairs 



Unique Sites 



1575 BceFl " 
1573 Gdill 
1573 Eael ' 
1559 Sacl 
1559 Ecl136 1 • 
1559 Ban II 
1553 Kpn I . 
l&Sa acck> I 
t§44 BamHI 
1521 Bsgl 
1455 Afl II A 
1395 EC057I {/I/ 

I I IIHI.^ . 



j | I 




SIGNED BY v . 

WITNESSED AND UNDERSTOOD BY iss^c*^ ' *2/Jj£^— J 
CROSS REFERENCES: 



5*o 



SUBJECT 



BAYER CORPORATION 



I 



RTfTH 




#lscp/pcENA3 . lltpD 
Sequendher™ "Untitled Project" 




fPstl (1560) 
[EcorV (1563) 
[BstXI (1573) " 
Not! (1578) " 
Xmain (1578) 
fXhoI (1584) 
[Xbal (1590) 
[DraU (1596) 
[Apal (1600) 

acll (1603) 



Mapping all cutsites. 

Cutters : ApS, Bamtfl, BstXI, Drall, EcoRI, EcorV, Hindlll, Kpnl, NotI, PstI, Sad, SacII, Smal, Spel, Xbal. Xhol & Xmalll 
Non-Cutters : Bspl06 & Sail 



' i I I I.I 



'-J I- • « I -l—l.. I I I I [ [ 



! ! I I 



KR of LGZl ; 

a 



tec egg gag cgc aca gca latg 
tec egg gag cgc aca gca Jatg 

tec egg gag cgc aca gcalatg 
Ser Arg Glu Arg Thr Ala 



#lscp7pdCW0.1Ttpo 
SBOJanete" -Untitled Project- 



#118 g ™* 090 aag ctq flCC ctc gtg et c acc ggc gtg etc ate etc gec ctg gcg ctcfttt 



r aat get ctg gtg ttc tac gtg gtg acc cgc 
be aat get ctg gtg ttc tac gtg gtg acc cgc 



»c aat get ctg gtg ttc tac gtg gtg acc cgc 
Ly Asn Ala Leu Val Phe Tyr Val Val Thr Arg 
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B55 _ m wo ct. etc ate w ttc ttc tec att cec ate ace at, etc Cap aac a tt tec Oac aae t" 

^r^^^^zzzzzzzzzzzzzT.T.^-^^«^^^^^^^ 



I3S2 



« 9 «» W t get tte att tgc «, at, oto ec. ttt gtc a, tet acc ,ct «t Z ZZZ It! « ? * *" ** »" *" «" «* «• «t «, cat cet 

ctg ggg ggt get ttc att tgc aag atg gtg cca ttt ate ran tnt- " " ■ — 



WITNESSED AND UNDERSTOOD BY ^7%*^. r ^ 
CROSS REFERENCES: 
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BAYEF^CORPORATION 

id ML- . 
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#469 



ttt a« ata aag tgg cm tac acc mc cga agg get etc aca atg eta ggt gtg gtc tgg ctg gtg gca gtc ate gta gga tea ccc atg tgg cac gtg caa caa ctt gag ate aaa 
ttT aaa atg aag tgg caa tae ace aac cga agg get ttc aca atg eta ggt gtg gtc tgg ctg gtg gca QTc ate gTa Gga tea Ccc atg tgg Cac gtg caa caa ctt gaQ ate aaa 
ttt aaa atg aag tgg caa tac acc aac cga agg get ttc aca atg eta ggt gtg gtc tgg ctg gtg gca gtc ate gta gga tea ccc atg tgg cac gtg caa. caa ctt gag ate aaa 



ttt aaa atg aag tgg caa tac acc aac cga agg get ttc aca atg eta ggt gtg gtc tgg ctg gtg gca gtc ate gta gga tea ccc atg tgg cac gtg caa caa ctt gag ate aaa 
Phe Lys MET Lys Trp Gin Tyr Thr Asn Arg Arg Ala Phe Thr MET Leu Gly Vol Val Trp Leu Val Ala Val He Val Gly Ser Pro KCT Trp His Val Gin Gin Leu Glu He Lys 



ICR of LGZL fr- tat gac ttc eta tat gaa aag gaa cac ate tgc tgc tta gaa gag tgg acc age cet gtg cac cag aag ate tac acc acc ttc ate ctt gtc ate etc ttc etc ctg cct ctt atg 
02JZLZ1 Tat gac ttc eta tat Caa aag gaa cac ate tgC tgc tt 

OUaffi tat gac ttc eta tat gaa aag gaa cac ate tgc tgc tta gaa gag tgg acc age cct gtg cac cag aag ate tac acc acc ttc ate ctt gtc ate etc ttc etc ctg cct ctt atg 

c cct gtg cac cag aag ate tac acc acc ttc ate ctt gtc ate etc ttc etc ctg cct ctt atg 
#586 

tat gac ttc eta tat gaa aag gaa cac ate tgc tgc tta gaa gag tgg acc age cct gtg cac cag aag ate tac acc acc ttc ate ctt gtc ate etc ttc etc ctg cct ctt atg 
Tyr Asp Pha Leu Tyr Glu Lys Glu His He Cys Cys Leu Glu Glu Ttp Thr Ser Pro Val His Gin Lys He Tyr Thr Thr Phe He Leu Val He Leu Phe Leu Leu Pro Leu MET 

ECU of ICO. £r~ gtg atg ctt att ctg tac agt aaa att ggt tat gaa ctt tgg ata aag aaa aga gtt ggg gat ggt tea gtg ctt cga act att cat gga aaa gaa atg tec aaa ata gec agg aag 

OUaa gtg atg ctt att ctg tac agt aaa att ggt tat gaa ctt tgg ata aag aaa aga gtt ggg gat ggt tea gtg ctt cGa act att cat gga aaa gaa atg tec aaa ata gec agg aag 

04jaZ3 gtg atg ctt att ctg Tac agt aaa att ggt tat gaa ctt tgg ata aag aaa aga gtt ggg gat ggt tea gtg ctt cga act att cat gga aaa gaa atg tec aaa ata gec agg aag 

#703 

gtg atg ctt att ctg tac agt aaa att ggt tat gaa ctt tgg ata aag aaa aga gtt ggg gat ggt tea gtg ctt cga act att cat gga aaa gaa atg tec aaa ata gec agg aag 
Val MET Leu He Leu Tyr Ser Lys He Gly Tyr Glu Leu Trp He Lys Lys Arg Val Gly Asp Gly Ser Val Leu Arg Thr He His Gly Lys Glu MET Ser Lys He Ala Arg Lys 

BCR of 1GZ1 fr_ aag aaa cga get gtc att atg atg gtg aca gtg gtg get etc ttt get gtg tgc tgg gca cca ttc cat gtt gtc cat atg atg att gaa tac agt aat ttt gaa aag gaa tat gat 

aag aaa cga get gtc att atg atg gtg aca gtg gtg get etc ttt get gtg tgc tgg gca cca ttc cat gtt gtc cat atg atg att gte tAc agt aat ttt gaa aag gaa tat gat " 
04jaS aag aaa cga get gtc att atg atg gtg aca gtg gtg get etc ttt get gtg tgc tgg gca cca ttc cat gtt gtc cat atg atg att gaa tac agt aat ttt gaa aag gaa tat gat 
1820 -— — ■ ■ — 

aag aaa cga get gtc att atg atg gtg aca gtg gtg get etc ttt get gtg tgc tgg gca cca ttc cat gtt gtc cat atg atg att gaa tac agt aat ttt gaa aag gaa tat gat 
Lys Lys Arg Ala Val He MET MET Val Thr Val Val Ala Leu Pirn Ala Val Cys Trp Ala Pro Phe His Val Val His MET MET lie Glu Tyr Ser Asa Phe Glu Lys Glu Tyr Asp - 

PCRof US1 ft- gat gtc aca ate aag atg att ttt get ate gtg caa att att gga ttt tec aac tec ate tgt aat ccc att gtc tat gca ttt atg aat gaa aac ttc aaa aaa ,aat gtt ttg tct 
gat gtc Aca ate aaG atg att ttt get Ate gtg caa att att g 

03J2LZA 
#937 



gat gtc aca ate aag atg att ttt get ate gtg caa att att gga ttt tec aac tec ate tgt aat ccc att gtc tat gca ttt atg aat gaa aac ttc aaa aaa aat gtt ttg tct „ 
gat gtc aca ate aag atg att ttt get Ate gtg caa att att gga ttt tec aac tec ate tgt aat ccc att gtc tat gca ttt atg aat gaa aac ttc aaa aaa aat gtt ttg tct 



gat gtc aca ate aag atg att ttt get ate gtg caa att att gga ttt tec aac tec ate tgt aat ccc att gtc tat gca ttt atg aat gaa aac ttc aaa aaa aat gtt ttg tct 
Asp Val Thr He Lys MET He Phe Ala He Val Gin He He Gly Phe Ser Asn Ser He Cys Asa Pro He Val Tyr Ala Phe MET Asn Glu Asn Phe Lys Lys Asn Val Leu Ser 

PGR of im £c gca gtt tgt tat tgc ata gta aat aaa acc ttc tct cca gca caa agg cat gga aat tea gga att aca atg atg egg aag aaa gca aag ttt tec etc aga gag aat cca gtg gag 
MJ2LZJ gca gtt tgt tat tgc ata gta aat aaa acc ttc tct cca gca caa agg cat gga aat tea gga att aca atg atg egg aag aaa gca aag ttt tec etc aga gag aat cca gtg gag ~ 

9Ca 9tt ttfP tat t9C ata aaa ttc tct cca gca caa agg cat gga aat tea gga att aca atg atg egg aag aaa gca aag ttt tec etc aga gag aat cca gtg gag 



05JZLZ4 
11064 



gca gtt tgt tat tgc ata gta aat aaa acc ttc tct cca gca caa agg eat gga aat tea gga att aca atg atg egg aag aaa gca aag ttt tec etc aga gag aat cca gtg gag ! 
Ala Val Cys Tyr Cys lie Val Asn Lys Thr Phe Ser Pro Ala Gin Arg His Gly Asn Ser Gly He Thr MET MET Arg Lys Lys Ma Lys Phe Ser Leu Arg <Uu Asn Pro Gluj- 

PCR of LGZL fr_ gaa acc aaa gga gaa gca ttc agt gat ggc aac att gaa gtc aaa ttg tgt gaa cag aca gag gag aag aaa aag etc aaa cga cat ctt get etc ttt agg tct gaa ctg get gigL 
04JH23 gaa acc aaa gga gaa gca ttc agt gat ggc aac att gaa gtc aaa ttg tgt gaa cag aca gag gag aag aaa aag etc aaa cga cat ctt get etc ttt agg tct gaa ctg get gig! 



#1171 



get etc ttt agg tct gaa ctg get 

gaa acc aaa gga gaa gca ttc agt gat ggc aac att gaa gtc aaa ttg tgt gaa cag aca gag gag aag aaa aag etc aaa cga cat ctt get etc ttt agg tct gaa ctg get ga£L 

gaa acc aaa gga gaa gca ttc agt gat ggc aac att gaa gtc aaa ttg tgt gaa cag aca gag gag aag aaa aag etc aaa cga cat ctt get etc ttt agg tct gaa ctg get gag 

Glu Thr Lys Gly Glu Ala Phe Ser Asp Gly Asn He Glu Val Lys Leu Cys Glu Gin Thr Glu Glu Lys Lys Lys Leu Lys Arg His Leu Ala Leu Phe Arg Ser Glu Leu Ala Glu 



tgc "cct tea \ 

OSiaa ™" ~T ~" tM * *** c "^t SOT cat taa tta taa caa tat ctt cat aafltaa 

^\L> dll^ tta a9t 559 cat taa tta taa caa tat ctt cat aat l taa 



££T ^ " a ^ cat taa tta taa caa tat ctt cat aafl taa 

aat tct cct tta gac ag» ggg cat taa tta taa caa tat ctt cat aa ' 



— tct cct tta gac agt ggg cat taa tta taa caa tat ctt cat aat) bu 1^ _ " 

,. ««, ^.!^^I^Lf^.^»' ^ aa. tga ^ ^ act ^ ^ ^ ^ gtg atg ut ^ acc ^ ^ Mt ^ ^ ^ atc ma _ ^ _ 



tgc 

tgc cc 

:gc cct tea gat tgt aac 



oat tgt aac cca aag aga aaa tta ttt tga gca aag gtc aaa tac tct ttt tat tct f 
aag aaa tta ttt tga gca aag gtc aaa tac tct ttt tat tct 



• #1522 



taa gat gat gac aag aag aaa aca aat cat gtt tec att 
i Lys Thr 

«c cge teg agt eta gag ggc ceg egg ttc gaa ggt aag cet atc cct aac cct 



7—----— -««====ssr=r=s2r==sszrEz=« li . r 



' cac agt ggc 



ggc i 



etc etc ggt etc gat tct acg cgt i 



cac cat tga gtt taa acc cgc 



Zto Z ^ 9Bt *** "* atcect ™ ccct «*eec«t ctct tct .cct 



' OTt cat cat cac cat cac cat tga gtt taa t 



CROSS REFERENAM. 
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Exhibit 22 



Alignment of LGZ1 clone 
DNA sequence with SEQ ID 
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